Reflux.
The Baylis-Hillman reaction is one of the powerful carbon-carbon bond forming reaction. 1 The Baylis Hillman adducts and their acetates could be isomerized to give tri-substituted alkenes, cinnamyl alcohols 2 and cinnamyl acetates, [3] [4] [5] [6] [7] [8] [9] which are very important because they constituted an important class of synthons for a variety of target molecules. The stereoselective isomerizations of acetates of Baylis Hillman adduct have been reported: TMSOTf, 3 benzyltrimethylammonium fluoride, 4 DABCO, 5 montmorillonite K10 clay, 6 bismuth-triflate, 7 KOAc in ionic liquid 8 and Yb(OTf)3. 9 These reagents have their own drawbacks: longer reaction times, stoichiometric amount of reagents, handling problem due to moisture and air sensitivity. The Pd(OAc) 2 /Ph 3 P system 10 has also been known to be effective for the isomerization of acetate of Baylis Hillman adduct in acetonitrile under reflux through the [3, 3] sigmatropic mechanism. 11 During our study on the development of palladium catalyzed reaction, we found that acetate of Baylis-Hillman adduct 1a was isomerized to the alkene 2a stereoselectively and regioselectively in the presence of the catalytic amount of Pd(Ph3P)4 at room temperature.
The isomerization of acetate of Baylis-Hillman adduct 1a as a model was studied to find the optimum condition using several palladium reagents as a catalyst in variety of solvent systems and the results are summarized in Table 1 . The acetate 1a was found to be isomerized in chloroform at room temperature within 1 h to give tri-substituted alkene 2a in almost quantitative yield (entry 1). The other solvent systems such as toluene, DMF, THF and CH3CN showed the similar result (entries 2-5). Only isomerized product spot was observed in the TLC after 1 h in all of solvents listed in Table  1 and only product peaks were observed in the 1 H NMR spectra of the reaction mixture conducted in CDCl3 and CD3CN for 1 h and 0.5 h respectively: side products and starting material peaks were not observed. Acetonitrile is the choice of solvent due to a little faster reaction rate and personal preference. The isomerization of acetate 1a was not observed at all after 6 hr stirring when Pd(OAc)2, Pd(dba)2 and Pd/C (10%) without any ligand was used as a catalyst (entries 6-8), while the reaction of acetate 1a using Pd(OAc)2 in the presence of triphenylphosphine with triethylamine (entry 10) or without triethylamine (entry 11) gave the isomerized product 2a in almost quantitative yield after 12 h. The reaction of acetate 1a using Pd(OAc)2/PPh3/Et3N system at room temperature (entry 10) is slower than that catalyzed by Pd(Ph3P)4. The reaction of acetate 1a under reflux (entry 11) is faster than that at room temperature (entry 10), while the yield under reflux is lower than that at room temperature due to several side products which was observed in TLC but not characterized. Therefore, Pd(Ph3P)4 in acetonitrile at room temperature is the choice of reaction condition. Our optimum condition was applied to a variety of acetates of Baylis-Hillman adducts 1 to understand the scope and the generality of the Pd(Ph3P)4 catalyzed isomerization and the results are listed in the Table 2 . The isomerizations of all acetates 1 under our condition are very efficient and fast. Starting material was not observed in TLC and the isolated yields are excellent in all of the cases. The stereochemistry of the products 2 was assigned on the basis of the 1 H NMR values of the olefinic protons and methylene protons by comparison with the literature values. 12 The reaction of acetates 1 gave only (E) stereoisomer of alkenes 2 except for two substrates. Some acetates with nitrile group (1m and 1n) gave the corresponding (E)-alkenes as a major products and the corresponding (Z) isomers as a minor products. (entries 12 and 13)
The proposed mechanism is the formation of π-allylpalladium intermediates 13 by the oxidative addition of allyl acetate 1 to palladium followed by the reductive elimination to give thermodynamically stable tri-substituted alkenes 2.
In conclusion, acetates of the Baylis-Hillman adducts 1 were isomerized into the corresponding thermodynamically stable tri-substituted alkenes 2 in the presence of 2.5 mole % of Pd(Ph 3 P) 4 as a catalyst under argon atmosphere in almost quantitative yields. The isomerization reaction is simple, fast and efficient.
Experimetal Section
General Procedure. To the Baylis-Hillman acetates 1 (0.2 mmol) in acetonitrile (3 mL) was added 2.5 mol% of Pd(PPh3)4 and the resulting solution was stirred at room temperature under argon atmosphere for the time mentioned in Table 2 . The reaction mixture was concentrated and purified by column chromatography (silica gel, 230-400 mesh, 7:1 = hexane/EtOAc) to give the corresponding products 2. 
